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Coupling or traosition fitting for the coimectid^ 

The present invention relates to a coupling or transition fitting for the connection of pipes of the 
type havmg a gripping member. In particular it relates to an iinprovement in the gripping men* 
enable the coupUng or transition fitting to be used on metal as well as pl2^^ 

5 B ACKGRQUl^ OF TIffi BSrS^^ 

Cbupliiigs and traiisitionfittmgs of the type having a gri . 
exanq)le Applicants United States Pateiit 5,593,186. In general these couplings include a nut, bddy^ 
gripping inember having a plurality of inwardly directed barbed projections, as well as a sub-assembly of 
a conq>ressiQn sleeve and resilient gasket ring that is typicklly permanently attached to the inner end of 

10 the conq)ression sleeve, the nut and the gripping member include abutting tapered surfaces. A pipe end 
is freely ins^table throu^ the sub-assembly and mto a socket m die body of the coupling. As the nut is 
tightened it exerts both a radial and longitudinal force on the grip ring that in turn longitudinally exerts a 
force on the sleeve and gasket ring. The gasket ring encounters an abutment in a socket in the body, and 
further tightening of the nut then further radially compresses the gripping member so that its inwardly 

15 directed barbedprojections engagetheouter surface of a pipe to wWch the coupling is ato^ There 
may also be provided abutment surfaces within the body of the coupling and the nut that abut inner and 
outer surfaces of a flange outstanding firpm ±e outer end of the con:q>ression sleeve. 

One skilled in the art will appreciate that as the nut is tightened, the tapered surface of the nut acts 
upon the tapered surface of the gripping member causing it to be both conq>ressed and urged into the 
20 body. As the gripping member engages the pipe it is also drawn into the assembly. 

Whilst this woiks wen on plastic pipes, it does not work AveU on n^ 
ring, itself made of plastic material, does not possess-sufficient strength 6r hardness to engage a luetal 
pipe. Annular plastic barbs simply can not engage metal pipes with sufGcient resilience and eyeii under a 
small longitudinal force on the pipe, the pipe generally disengages from the coupling. 

25 To overcome tUs problem, it has been known to rdodify^t^^^ 

protruding metd strips or teeth (generaUy stainless ste^^ 

However, these modified gripping members are not suitable for plastic pipes since die plastic is.easily 
darnaged and cut by the protruding strips. Further, the softer die material^ the greats: the sur&ce contact 
requued between the gripping members projections and the pipe so that in soft pipes the so modified 
30 gripping members are generally unsuitable. 
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The main object of this invention is therefore to overcome the abovementioned problems or at 
least provide the public with a usefiil alternative by providing hmprovements whereby the body, hut and 
gripping member (compression ring) form a prelimmary assembly thrpu^ which can be mserted either a 
metal or a plastic pipe, which is secured by tightening the nut, ot removed by unscrcwmg the nuL , 

SUMMARY OF THE I^^vE^lTiON . • ; 

ThCTefore in one form of the inventicm though this need riot be the only or mdeed the broadest form there 

is proposed a pipe couplmg or transition fitting of the type having a deform 

assenibly includmg a housing and a plurality of metal projections extendmg inwardly therefrom. 

Preferably said housing is annular with said projections extending circunrferentially inwardly from said 
housing. : 

Prefeably said metal projections extend from a metal band, said naetal band fixedly held widim said 
housing'.- V.. - . ■ . - 

Preferably said metal band is held within the housing in a snap fit aii^ 

Preferably said ppjections are integral with said m^^^ 

Preferably said projections are burst hole type piojecdons. 

Preferably said burst hole projections include a plu^ 
not substantially parallel to the plas^ of the metal band. 

Preferably said burst hole projections mclude a plurality of walls at least some of which are at an angle, 
not substantiaUy paraUel to the axial angle of the housn^^ 

Preferably said projections are aUgned in at least one annular irow^ 

Preferably there are five annular rows extending across said ^ 

Pi^ferably said projections are of different heighten 

Preferably said housing is a split-ring type housmg, said metal band correspondingly .shaped and sized to 
be held within said housing. 

In a further form of the invention there is proposed a coupling for connection of a pipe, said coupling 
including; 

a hollow body havmg am external thread extendmg at 1^^^ 
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surface; 

a nut threadably engaging said body external ttureads, said nut having at one end an internal thread co- 
operable with said body external thread and at the other end an outwardly conv^ging inner tapered 
surface; 

a deformable gripping menober asseinbly having an outwardly converging outer surface and including 
radiaUy inward projections circuniferentiaUy disposed in, at least one ro 

wherein upon tightening of said nut, said nut inner tapered surface abuts against and exerts a force on said 
gripping members outer surface both in the longitudinal and radial directions to thereby cause the 
gripping member to be urged both radially and longitudinally into said bckly and thereby fixedly retain 
saidpipe. 

Preferably said gripping member assembly includes a body having a lockmg means adapted to engage 
and hold a metal band, said metal band including the plurality of inwardly directed projections. 

BRIEF DESCRIPTION OF THE PREFERRED EMBODIMENT 

The accon^anying drawings, which are incoiporated in and constitute a part of this specification, 
illustrate an implementation of the invention and, together with die description, serve to e^qplain the 
advantages and principles of the invention. In the drawings. 

Figure 1 is a central elevational section that shows a pipe end inserted through a sub-assembly 

conq>rismg a nut, gripping member assembly, sleeve, and gasket and into a socket in the 
body of a fitting embodying the present invention; 

Figure 2 is a similar section showing the configuration of the sub-assembly when the nut is 
tightened onto the body; 

Figure 3 is an exploded perspective view of rgrippmg member assembly embodying the preset 
invention including a housing and a metal band; 

Figure 4 is an ejqiloded side view of the grippmg men*erassenibly of Figure 1; 

Figure 5 is a partial perspective view of the metal band illustrating the projections in detail; 



Figure 6 



is a perspective view of a gripping member assembly, including a grip-ring and a metal 
band having metal projections, according to a second embodiment of the present 
invention; 
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Hgure? is a partial cross-sectional view of a gripping member assembly ofFigwe 6 before 
tightening of the coupling and where the metal projections are of a non-uniform size 
across the metal band; and 

Figure 8 is a partial cross-sectional view of a gripping member assembly as in Figute 7 but when 
5 the coupling has been tightened onto a pipe. 

DESORIFnON OF TEE PREFERRED EMBODIMENT 

The foUowing detailed description of the invention refers to the accompanying drawmgs. 
Although the description includes exemplary embodiments, other embodiments are possible, and changes 
may be made to the embodiments described without departing ftom the spirit and scope of the invention. 
0 Wherever possible, the same reference numbers will be used tiiroughout the drawings and the foUowing 
description to refi^ to the same and Uke parts. 

ft is to be undeistood that reference to the following transition fitting is m^t by way of example 
only and the design embodying the piesent invention may equally weU be used on otiier pipe couplings 
and/or transition fittings such as Applicant's couplmg fitting described in US Patent 5,593,186, Australian 
provisional patent application PR2231 and many otiier couplings for pipes of die type having a spUt or 
gripring. 

Shown in Hguies 1 and 2 is a coiq)ling 10 for outer suTfM» engagement of a pipe 12 mci 
longitudinal body 14 having male tiireads 16 and 18 at each end, die threads adapted for use by nut 20 
having internal tiureads 22 tiiat engage die body tiueads 16 and 18. Figures 1 and 2 however only 
iUustrate one nut 20 engaging tiueads 18. ft is tiiaefoie to be understood tiiat die piesent invention may 
equally wdl be used on a pipe coupling havmg symmetrical ends as well as pipe couplings where one of 
ti» ends is adapted for connection to a different type-of pipe and may accommodate a different fitting. 

The body 14 mcludes a shoulder defining genaaUy an annular outwardly diverging surface 
constituting an abutment surfiice for a resilient gasfet ring 26. 

Sinrounding Oie pipe 12 is a conqrcssioii sleeve 28 having an outwardly divergmg tapered 
surface 30 abutting tiie resilient gasketring. Those sKUed in die art will appreciate Uiat any mward 
relative motion between tiie sleeve surface 30 and annular surfece 24 wifl exert a radiaUy inward force on 
tiie gasket ring 26 causing it to defonn and provide for a seal between die body 14 and pipe 12 as 
illustiated m Figure 2. 
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Adjacent but axially outwardly of sleeve 28 is a gripping number assembly including a housing 
32 and a metal band or ring 34 that are releasably attached to each other, said ring 34 including a plurality 
of barb projections 36. 

The nut 20 includes a tail 38 having an outwardly converging inner tapered suriBsice 40. The 
5 housing 32 includes an outwardly converging outer tq)ered surface 42 the included angle of which is 
approximately the same as the tapered surface 40 of the nut 

Upon tightening of the nut 20, its inner surface 40 abuts and slides along the housing outer 
surface 42 causing both a radial and compressive force to be experienced by the housing 32. The housing 
includes an inner shoulder 44 that abuts agamst the inner shoulder 46 of the sleeve 28 transf^ring any 
10^ longitudind force and thereby acting to conqiress the gaste^ 

The nut includes an abutment surface 48 that upon tightening approaches and may abut the end 
surface 50 of the body, this depending on the relative size and aspect ratio of the part making up the 
coupling. 

Assuming that the pipe 12 is inserted into the coupling as shown in Figures 1 and 2, initial 
15 tightening of the nut 20 on the body 14 causes both a radial and longitudinal force on the housing 32 to 
bear against and engage the pipe 12. Continued tightening of the nut when the gasket ring has been 
conq)ressed causes the housing and the metal band to be conq>ressed even further forcing the projections 
with some force against the pipe 12. 

Those skilled in the art will appreciate that the projections will bite into the pipe, the amount of 
20 bite or penetration depending on the relative materials. Use of metal projections on a soft plastic pipe 
causes them to bite into the pipe, whilst use of metal projections on a metal pipe typically causes them to 
bite to a lesser extent but still engage the pipe to resist any outward movement of the pipe from the body. 

The skilled addressee will also appreciate that the configuration of the housing and the metal 
band enables the present invention to be used for pipes that may vary in diameter. Tins comparison is 
25 illustrated in Figures 1 and 2, where even though the pipe in Figure 2 is smaller than that in Figure 1, the 
fittmg is able to accommodate and suitably seal the smaller pipe by vhtue of the properties of the grip 
ring assembly and the seal. 

The housing and the inetal band are iUustrated in nK>re detail in Figures Thehousing32 
needs to be both radially deformable and is a split type housing having two ends 52 and 54 ttiat approach 
30 each other as the housing is compressed. The housmg 32 includes a flat annular surface 56 defined at one 
end by a flange 58 and at the other end opening 60 havmg an outwardly diverging lip 62. The metal band 
34 is a split ring correspondingly shaped to and mounted on surface 56. The metal band 34 includes 
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apeatures 64 that engage appropriately positicmed laojections 66 on the surface 56. Ends of flie metal 
band 68 and 70 engage slots 72 and 74 respectively, the slots located at the ends 52 and 54 of the housing 
32. It will now be ^parent to Ihe skilled addressee that whai the metal band has so been located within 
the housing it is locked into place fonning a single gripping ring assembly that moves m uniform and 
where any forces ejqperienced by the housing are transmitted to the metal band. 

Typically die metal band includes a plurality of inwardly extending projections 36. diis 
embodunent illustrating five annular rows of projections, the projections in each row also longitadinally 
aligned. It is understood that die ntmober and relative otiraitation of projections is not mtended to be 
limited to diis particular embodiment. 

The projections are typically manufactured by using a metal punching process. This method of 
manu&cture has particulai advantages that shall now be discussed. 

When using a stanq)ing process, a flat band of metal can be punched simultaneoudy 
plurality of tools, each tool responsible for making <me projection. Typically die tool used conqiletBly 
penetrates dirough the metal band causmg a break tiirough tfje baiid and resulting m a burst hole having 
sharp protnisiras, the numbn. sh^, and <xientati(» dq>ending to some degree on die sh^ of die tool. 

As illustrated in Figure 5, use of a square or rectangular shaped tool results in ti» projections 
being of die same type. When a four sided tool is used, punchmg dirough die metal band results in die 
metal flowering widi diere being defined four walls 76a, 76b, 76c, and 76d, die top of each widl ending m 
a sharp apex 78. Further, die walls are oriented in die same orientation as was die tool during die 
punching process. 

It has flieiefore been discovored, diat if die tools used to punch diough die metal band are 
oriented such diat dieir sides are not paraUel to eidier die longitudinal axis 80 or die parallel axis 82 die 
waUs defining each of die projections are also not parallel to eidier of diose axis. Thus, as shown in 
Figure 5, if die tool is a square shaped tool and its sides are at an angle of some 45 degrees to eidiCT axis 
80 or 82, dian die walls 76 of the projections are also oriented at an angje of some 45 degrees. Tlwse . 
types of projections are advantageous for seVaal reasons. 

Firstiy, die projections' havmg multiple sharp apexes assists in aigaging die pipe. Secondly die 
orientation of die projections not parallel to either axis 80 or 82 ensures tiiat each projection resists bodi 
longitudmal and rotational motion of die pipe widim die coupling, those skilled m die art wifl now 
appreciate diat if die walls of die projections were longitudinally axially aligned, die coupling would not 
be as efBsctive in resisting,longitudmal movement of die pipe whilst if die walls of die projections were 
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radially aligned the coupling would not be as effective in resisting relative rotational movement of the 
pipe with respect to the coupling, that is, the housing: 

It has been found that pressed metal burst holes or teeth provide sufficiently shaip or jagged edge 
to engage a plastic pipe and yet have the inherent strength to also engage a metal pipe. The punch system 
allows one to use a very thm strip of metal that is flexible but allows one to put onto that metal surface a 
number of projections that aid in the gripping of the pipe. 

It will be appreciated by those skilled in the art that die metal band must be sufficiently thin to 
allow it to follow the contours of the gripping ring housing and yet thick enough to provide the necessary 
strength to support die projections. 

The projections may be arranged in annular rows, each row having a plurality of 
circumferentially spaced projections. For smaller diameter pipes it has been found sufficient for only 
several annular rows of projections. Larger pipes may very well require multiple annular rows. 

Referring now specifically to Figure 6 here is shown an alternative embodiment of the present 
invention including a grip-ring assembly having a grip-ring 84, the grip-ring 84 adapted to snap-fittingly 
hold a metal band 34 with multiple barb projections 36, the grip-ring 84 also having annular projections 
86 adapted to engage a pipe 12. This embodiment of the grip-ring assembly thus has a combination of 
both metal projections that are located on the metal band and plastic projections that are a part of the grip- 
ring with there being two-rows of metal projections on the metal band 34. 

It is to be understood that the relative hight and cross-sectional shape of tte projections may vary. 
As illustrated m Figures 7 and 8 with reference to the second embodhnent of the grip ring assembly as 
shown in Hgure 6, the height of the projections may vary with distance into the grip-ring, with the 
forward most projections 88 being smaller than the middle ones 90 that are themselves smaller than the 
inside ones 92. The projections of Figures 7 and 8 arc also seen to have a flat apex and in contrast to the 
first embodiment are not of the burst metal type but rather of a conical shape type. It is however not 
intended to limit the size differential to one that decreases uniformly. For exaiiq)ie, variable height 
projections may be randomly scattered along the metal band. 

Those skilled in the art will appreciate that the various metal on the metal band may be randomly 
scattered along the surface of the m&tal band. The relative sizes of the projections may also be varied. 

Although the invention has been shown and described in what is conceived to be the most 
practical and preferred embodiment, it is recognized that departures may be made therefrom vntbin the 
scope and spirit of the invention, which is not to be Ihnited to the details disclosed herem but is to be 
accorded the fiill scope of the claintis so as to embrace any and all equivalent devices and apparatus. 
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la any claims that follow and in the sununary of the invention, except where the context requires 
otherwise due to express language or necessary implication, the word "comprising" is used in Ihe sense of 
"mcluding", i.e. the features specified may be associated with further features in various embodiments of 
the invention. 



